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x 7KH(XURSHDQUDLOZD\VZLOOVWULYHWRZDUGVQRLVHDQGYLEUDWLRQVQRORQJHUEHLQJFRQVLGHUHGDSUREOHP
IRUWKHUDLOZD\VDQGLWVQHLJKERXUV±PHDQLQJWKDWQRLVHOHYHOVDUHVRFLDOO\DQGHFRQRPLFDOO\
DFFHSWDEOHDQGDOORZIRUKRXUSDVVHQJHUDQGJRRGVRSHUDWLRQVE\

%DVHG RQPDQ\ \HDUV RI UHVHDUFK DQG H[SHULHQFH WKH UDLOZD\ VHFWRU¶V QRLVH FRQWURO VWUDWHJ\ LV WKH
IROORZLQJ$SUHFRQGLWLRQRIFRXUVHLVSURSHUPDLQWHQDQFHRIWKHWUDFN

1RLVH	YLEUDWLRQUHGXFWLRQVWUDWHJ\IRUWKHUDLOZD\VHFWRU
7KHPDLQ SULRULWLHV DUH QRLVH DQG YLEUDWLRQ FRQWURO DW WKH VRXUFH DQG LQ WKH WUDQVPLVVLRQ SDWK DQG
LPSURYHPHQWRIDFRXVWLFFRPIRUWLQSDVVHQJHUYHKLFOHV1RLVHFRQWURODWOLQHVLGHUHFHLYHUORFDWLRQVKDV
OHVVSULRULW\DVVRXUFHDQGWUDQVPLVVLRQPHDVXUHVDUHPRUHHIIHFWLYH

3ULRULW\1RLVH	YLEUDWLRQFRQWURODWVRXUFH
7KLV LQFOXGHVDOO VRXQGDQGYLEUDWLRQJHQHUDWLRQDQG UDGLDWLRQ IURP WKHYHKLFOHDQG WUDFNXS WR WKH
ERXQGDU\RIWKHFOHDUDQFHJDXJH,WLVE\IDUWKHPRVWHIILFLHQWDQGFRVWHIIHFWLYH0DLQWRSLFVDUH
x 6PRRWKZKHHOVRQVPRRWKUDLOV
7KLV LV D SUHUHTXLVLWH IRU ORZ UROOLQJQRLVH DQG LPSOLHVERWK ORZ URXJKQHVVRI UXQQLQJ VXUIDFHV DQG
DYRLGDQFHRILUUHJXODULWLHVLQFOXGLQJZKHHOIODWV,WLPSOLHVWKDWPDLQWHQDQFHRIZKHHOVDQGUDLOVQHHGVWR
EH RSWLPDO DQG WKDW DOO FRPSRQHQWV WKDW DIIHFW URXJKQHVV JURZWK RU VXUIDFH GHWHULRUDWLRQ VKRXOG EH
RSWLPLVHGLQFOXGLQJEUDNLQJV\VWHPV
x 9HKLFOHVDQGWUDFNVZLWKORZVRXQGUDGLDWLRQ
)RUUROOLQJQRLVHEHVLGHVWKHVXUIDFHURXJKQHVVRIZKHHODQGUDLOWKHYLEUDWLRQDQGUDGLDWLRQIURPWKH
ZKHHOVDQGWUDFNVRIIHUVSRWHQWLDOIRUQRLVHUHGXFWLRQWKURXJKLPSURYHGGHVLJQDQGDSSOLFDWLRQRIGDPSHU
DQGVKLHOGLQJV\VWHPV)RURWKHUVRXUFHVLQFOXGLQJWUDFWLRQDQGFRROLQJV\VWHPVDQGDHURG\QDPLFQRLVH
VRXUFHOHYHOVQHHGWREHUHGXFHGRQWKHYHKLFOH
x 5HGXFLQJWKHWUDFNFRQWULEXWLRQ
7KHQRLVHFRQWULEXWLRQIURPWKHWUDFNLVNQRZQWREHVLJQLILFDQW$OWKRXJKGHVLJQVROXWLRQVWRUHGXFHLW
DUHNQRZQWKH\DUHRIWHQQRWDSSOLHGLQWKHLQLWLDOGHVLJQVWDJHGXHWRODFNRILQIRUPDWLRQRULQFHQWLYHV
DQG DUH QRW LQFOXGHG LQ UHJXODWLRQ 6HYHUDO G% DQG VLJQLILFDQW VDYLQJV PD\ EH JDLQHG E\ FRUUHFW
DSSOLFDWLRQ7KHUHIRUHVWUDWHJLHVKDYHWREHGHYHORSHGWRHQDEOHDQGVWLPXODWHWKLVW\SHRIPHDVXUH
x ,QWHULRU1RLVH
7KHLQWHULRUDFRXVWLFQRLVHOHYHOLVFXUUHQWO\DFFHSWDEOH'HVLJQLQJWKHLQWHULRUDPELDQFHIRUSDVVHQJHU
LVWKHNH\LVVXHLQRUGHUWRDWWUDFWPRUHSDVVHQJHUWRUDLOZD\VLQWKHVDPHZD\DVWKHDXWRPRWLYHVHFWRULV
SHUIRUPLQJ

3ULRULW\1RLVH	YLEUDWLRQFRQWUROLQWKHWUDQVPLVVLRQSDWK
$OOQRLVHFRQWUROPHDVXUHVEH\RQGWKHFOHDUDQFHJDXJHDUHLQWKHWUDQVPLVVLRQSDWKDQGLQFOXGHQRLVH
EDUULHUVHPEDQNPHQWVDQGFRYHULQJ0DLQLVVXHVIRUIXWXUHUHVHDUFKDUH
x ,QQRYDWLYHQRLVHEDUULHUVHVSHFLDOO\LQQRYDWLYHODQGVFDSHIULHQGO\DQGVRFLDOO\DFFHSWHGGHVLJQ
3ULRULW\DUHDV9LVLRQ
.HHSLQJWKHDFRXVWLFSHUIRUPDQFHRIWKHV\VWHPWUDLQDQGLQIUDVWUXFWXUHWKURXJKRXWLWVZKROHOLIH
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x &RVWHIIHFWLYHQHVVRIVROXWLRQVIRUDQLPSOHPHQWDWLRQLQFRPPHUFLDODQGRSHUDWLRQDOVROXWLRQV
7KHPDLQDFWLRQVWREHWDNHQDUHWKHIROORZLQJ
 'HYHORS RSWLPL]HG FRVWHIILFLHQW DQG V\VWHP LQWHJUDWHG IURP RSHUDWLRQDO DQG PDLQWHQDQFH
SRLQWRIYLHZVROXWLRQVIRUUDLOJULQGLQJWUDFNDEVRUEHUVDQGWRDOHVVH[WHQWZKHHODEVRUEHUV
WKHODWWHUEHLQJPRUHIUHTXHQWO\LPSOHPHQWHG
 'HYHORSORZFRVWGLVNEUDNHGIUHLJKWERJLHVRUVLQJOHZKHHOVHWUXQQLQJJHDUV
x 0RQLWRULQJDQGPDLQWHQDQFHRIWKHV\VWHPYHKLFOHDQGLQIUDVWUXFWXUHIURPDPDLQWHQDQFHSRLQWRI
YLHZ
7KHPDLQVXEMHFWVWREHDGGUHVVHGZRXOGEHWKHIROORZLQJ
 6WDQGDUGL]DWLRQRI WKHPRQLWRULQJGHYLFHVDQGSURFHVVLQJPHWKRGV IRUSDVVE\PRQLWRULQJRI
YHKLFOHVJHWWLQJIXUWKHULQVLJKWLQIODWDQGURXJKQHVVJHQHUDWLRQ
 ,GHQWLILFDWLRQ RI  ZKHHO IODWV IURP WKHLU  DFRXVWLFDO SRLQW RI YLHZ DQG PDQDJHPHQW RI
PDLQWHQDQFHZLWKWKHOHVVSRVVLEOHLQFLGHQFHRQWKHYHKLFOHPDLQWHQDQFHSRLQWRIYLHZ
 'HYHORSLQJ DQG VWDQGDUGL]LQJRSHUDWLRQDOPRQLWRULQJ V\VWHPV IRU WUDFN URXJKQHVV DQG WUDFN
GHFD\ UDWHV DORQJ ZLWK WKH DVVRFLDWHG RSHUDWLRQDO PHDVXUHV IRU DQ DIIRUGDEOH PDLQWHQDQFH
SROLF\
 'HYHORSLQJWKHFRQFHSWVDQGWRROVIRUHFRQRPLFPDLQWHQDQFHRIWUDFNWDNLQJLQWRDFFRXQWWKH
LQFUHDVHGNQRZOHGJHLQURXJKQHVVJHQHUDWLRQ

$QHZEUHDNWKURXJKLQQRLVHUHGXFWLRQPLQXVG%RUPRUH
x 5ROOLQJQRLVHUHYLVLWHG
7KH IXQGDPHQWDO WKLQJ WR DFFRPSOLVK LV WR KDYH VPRRWKZKHHOV UXQQLQJ RQ VPRRWK UDLOV'HVSLWH WKDW
FRQVLGHUDEOHHIIRUWVKDYHEHHQGHYRWHGWRWKLVDUHDLQWKHUHFHQWGHFDGHVWKHUHDUHVWLOOXQWDSSHGSRWHQWLDO
IRUIXUWKHUSURJUHVV
 QHZZKHHODQGUDLOPDWHULDOVVXUIDFHFRDWLQJVLQLWLDOVPRRWKQHVVDQGORZURXJKQHVVJURZWK
 VKLHOGLQJFRPELQDWLRQRIORZEDUULHUVDQGYHKLFOHVNLUWV
 PRUHHIILFLHQWUDLODQGZKHHOGDPSHUV
 XQGHUVWDQGLQJ PRUH SUHFLVHO\ URXJKQHVV JURZWK LQ FRPELQDWLRQ ZLWK NHHSLQJ WKH DGKHVLRQ
SURSHUWLHVIRUWUDFWLRQDQGEUHDNLQJ
 PRUH IXQGDPHQWDO PRGHOOLQJ RQ VZLWFKHV DQG FURVVLQJV ZLWK GHYHORSLQJ WLPH GRPDLQ
PRGHOOLQJ
 HIILFLHQWQRLVHUHGXFWLRQPHWKRGVIRUH[LVWLQJVWHHOEULGJHV
 FRQVWUXFWLRQSULQFLSOHVIRUORZQRLVHZKHHOVDQGWUDFNFRPSRQHQWV

x 0RUHUHVHDUFKRQDHURG\QDPLFQRLVHJHQHUDWLRQSURSDJDWLRQDQGFRQWURO,PSURYHGSUHGLFWLRQ
PHWKRGVDQGGHVLJQVROXWLRQVIRUDHURDFRXVWLFVRIKLJKVSHHGWUDLQV

x 7DUJHWDQQR\LQJQRLVHWRQDOQRLVH)XUWKHUUHGXFWLRQIRUWUDFWLRQQRLVHHTXLSPHQWQRLVHVFUHHFK
VTXHDO
$OONLQGVRIWRQDODQGVTXHDOQRLVHDUHFRQVLGHUHGYHU\DQQR\LQJDQGVLQFHWKHVHQRLVHQRUPDOO\RFFXULQ
GHQVHO\SRSXODWHGDUHDVD ODUJHQXPEHURISHRSOHDUHDIIHFWHG(OLPLQDWLQJVXFKQRLVHPXVWEHKLJKRQ
WKHDJHQGD
 1HZFRROLQJFRQFHSWVWKHUPDOPDQDJHPHQWLQWHOOLJHQWFRQWUROWRUHGXFHFRROLQJIDQQRLVH
LQFRPELQDWLRQZLWKIXUWKHURSWLPL]DWLRQRIIDQVWRHQVXUHWKHHIIHFWLYHLPSOHPHQWDWLRQIRUWKH
FRQFHSWVGHYHORSHG
 6PDUWPDQDJHPHQWRIDX[LOLDU\V\VWHPVGXULQJVWDQGVWLOOLQVWDWLRQVVWDUWDQGEUDNLQJVWDJHV
 (OHFWULFEUDNLQJWR]HURVSHHGWRDYRLGEUDNHVFUHHFK
 1HZEUDNHSDGPDWHULDOVGLVFEUDNHRSWLPLVDWLRQWRDYRLGEUDNHVFUHHFK
 $FWLYHUDGLDOVWHHULQJERJLHVWRDYRLGFXUYHVTXHDO

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x ,QGLFDWRUVEH\RQGWKHG%$OHYHO
)XUWKHUZRUNDQGVWDQGDUGLVDWLRQLVQHFHVVDU\RQ
 &KRLFHRILQGLFDWRUV
 0DQDJHPHQWVWUDWHJLHVIRUWKHDERYHVLWXDWLRQV

x $V\VWHPDSSURDFKIRUQRLVHUHGXFWLRQ
7KLV VWDWHPHQW KROGV IRU PRVW DVSHFWV RI UDLOZD\ QRLVH ± LQ SDUWLFXODU ZKHUH WKHUH LV D YHKLFOHWUDFN
LQWHUDFWLRQUROOLQJQRLVHVTXHDOQRLVH
 2SWLPLVDWLRQRIYHKLFOHWUDFNGHVLJQSDUDPHWHUVWRPLQLPL]HUROOLQJQRLVHVTXHDOQRLVH
 6WDQGDUGL]DWLRQRIQRLVHVRXUFHVGHILQLWLRQIRUUDLOZD\QRLVHPRGHOOLQJ
 +DUPRQLVDWLRQRIJOREDOPRGHOOLQJWRROV

x 'HPRQVWUDWRU*UHHQ6LOHQW(XURSHDQ7UDLQ	7UDFN5HDOWUDLQDQGWUDFNZKHUHJUHHQVROXWLRQVDUH
LPSOHPHQWHGDQGWHVWHGLQRSHUDWLRQ

,PSURYHPHQWRILQWHULRUDFRXVWLFFRPIRUWIRUSDVVHQJHUV
x 'HILQHHVWLPDWRUVDQGWKHDVVRFLDWHGVFDOHHQDEOLQJWRUHODWHWKHVRXQGLQWHQVLW\WRWKH
GLVFRPIRUWDQQR\DQFHSHUFHLYHGIRUWUDLQ¶VSDVVHQJHUV
x &KDUDFWHULVHWKHEDFNJURXQGLQWHULRUQRLVHWRGHILQHZKLFKDVSHFWVVRXQGFRPIRUWDEOHDQGZKLFK
DVSHFWVVRXQGDQQR\LQJRUXQFRPIRUWDEOH
x 'HILQHZKHQVRXQGVHPHUJLQJIURPWKHEDFNJURXQGQRLVHDUHSHUFHLYHGDQQR\LQJRUXQFRPIRUWDEOH
x 'HILQHSK\VLFDOFULWHULDDOORZLQJWKHVSHFLILFDWLRQRIYDULRXVW\SHVRIVRXQGH[SHULHQFHV
UHSUHVHQWDWLYHRIGLIIHUHQWW\SHVRIWUDLQVRUGLIIHUHQWDUHDVZLWKLQWKHWUDLQ
x ([SUHVVWKHUHODWLRQVKLSEHWZHHQWKHSHUFHSWLRQRIYLEUDWLRQDQGVRXQGLQWKHRYHUDOOVXEMHFWLYH
SHUFHSWLRQRIFRPIRUWRUGLVFRPIRUW
x 7RROVWRHYDOXDWHWKHSHUFHLYHGDFRXVWLFFRPIRUWRIXVHUVGXULQJGHVLJQDQGSUHGHVLJQSKDVHV

*URXQG ERUQH YLEUDWLRQ DQG YLEUDWLRQ LQGXFHG QRLVH )URP EHWWHU XQGHUVWDQGLQJ RI WKH
SKHQRPHQDWRHIILFLHQWYLEUDWLRQFRQWURO
(IILFLHQWYLEUDWLRQUHGXFWLRQLVJHQHUDOO\EDVHGRQWKUHHIXQGDPHQWDOEXLOGLQJEORFNV

x 5HOLDEOHSUHGLFWLRQPHWKRGVIRUFKRRVLQJWKHRSWLPXPYLEUDWLRQPLWLJDWLRQWHFKQLTXHVDOUHDG\DWD
YHU\HDUO\VWDJHLQWKHSODQQLQJSURFHVVIRUQHZUDLOZD\OLQHVDQGIRUUDLOZD\OLQHVXQGHUJRLQJPDMRU
UHFRQVWUXFWLRQ
x /RZYLEUDWLRQUROOLQJVWRFNDQGWDLORUHGYLEUDWLRQUHGXFWLRQWHFKQRORJLHVIRUKRWVSRWV
x :HOOGHILQHGDVVHVVPHQWFULWHULDIRUQRWLFHDEOHYLEUDWLRQVLQEXLOGLQJVDQGWKHFORVHO\UHODWHGLVVXHRI
ORZIUHTXHQF\YLEUDWLRQLQGXFHGQRLVH

&RPSDUHG WRDLUERUQHQRLVHNQRZOHGJHRIYLEUDWLRQ IURPUDLOZD\V LV IDU OHVVDGYDQFHG7KLVKROGV
EDVLFDOO\ IRU DOO DVSHFWV LQFOXGLQJPRVW QRWDEO\ WKH JHQHUDWLRQPHFKDQLVP WUDQVPLVVLRQ LQ WKHJURXQG
DQG LQ EXLOGLQJV DQG DVVHVVPHQW RI WKH LPSDFW RQ KXPDQV (YHQ YHU\ EDVLF TXDQWLWLHV OLNH HJ WKH
WKUHVKROGRI SHUFHSWLRQRI YLEUDWLRQE\ KXPDQV DUH WKH VXEMHFWRI FRQWURYHUVLDO GLVFXVVLRQ6XVWDLQDEOH
YLEUDWLRQPLWLJDWLRQWKHUHIRUHKDVWRVWDUWZLWKDEHWWHUXQGHUVWDQGLQJRIWKHXQGHUO\LQJSKHQRPHQD

6RPDLQGRPDLQVIRUUHVHDUFKDUHWKHIROORZLQJ
x %HWWHUXQGHUVWDQGLQJRIWKHJHQHUDWLRQPHFKDQLVPV
x 0RGHOOLQJ
x ,QQRYDWLYHYLEUDWLRQPLWLJDWLRQWHFKQRORJLHV
x 6WDQGDUGVIRUWKHDVVHVVPHQWRIYLEUDWLRQ
x $QQR\DQFH
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x &OHDUUHVSRQVLELOLWLHV
x ,PSURYHGFRPPXQLFDWLRQVWUDWHJ\

